Spinal MCP-1 contributes to the development of morphine antinociceptive tolerance in rats.
The chemokine monocyte chemoattractant protein-1 (MCP-1) has been shown to contribute to neuropathic pain. However, whether MCP-1 is involved in the development of morphine antinociceptive tolerance is incompletely understood. Morphine antinociceptive tolerance was induced by intrathecal administration of 15 μg of morphine daily for 7 days. Immunohistochemistry was used to test the changes in the morphology of spinal MCP-1 immunoreactivity and OX-42-IR. The role of MCP-1 in morphine antinociceptive tolerance is explored by hot-water tail-flick test. Our findings showed that intrathecal chronic morphine exposure obviously increased MCP-1 immunoreactivity in the spinal cord. Moreover, the increased MCP-1 immunoreactivity was observed mainly in the spinal neurons. Intrathecal injections of MCP-1-neutralizing antibody significantly reduced the development of morphine antinociceptive tolerance, suggesting that spinal neuronal MCP-1 contributes to tolerance to morphine antinociception. Treatment with MCP-1-neutralizing antibody also reduced the spinal microglial activation induced by chronic morphine treatment. This study revealed for the first time that spinal neuronal MCP-1 is a key mediator of the spinal microglial activation and that spinal MCP-1 is involved in morphine antinociceptive tolerance. Inhibition of MCP-1 may provide a new therapy for morphine tolerance management.